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PURPOSE: To eliminate the mutual interference caused by dust, water drips", etc., 
between a unit and the surroundings, improve the reliability and increase the 
degree of freedom the setting of the unit. 

CONSTITUTION: An electric power source parts (36% etc.) water-cooling panel 60 and 
fan 74 are mounted on the unit body 20 and this unit body 20 is incorporated so as 
to be possible to charge/discharge into a unit box body 12 substantially closable 
with a front door 14 from a front surface opening part. The air is stirred by 
rotating a fan 74 in the unit box body 72 in substantially closing condition, and 
the air stream is developed. This air stream is convectively flowed in the unit box 
body 12 and brought into contact with each circuit element or substrate in the 
electric power source parts (36, etc.) and also, the cooling panel 60, and the heat 
is absorbed from each circuit element and substrate and cooled with the cooling 
panel 60. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inverter type welding source unit which builds in 

the power supply section of an inverter type. 

[0002] 

[Description of the Prior Art] The alternating current of commercial frequency is once changed into a 
direct current, this direct current is changed into the alternating current of a frequency (for example, 
1kHz) higher than commercial frequency by the inverter circuit, and he rectifies again by after 
secondary through this high-frequency ac at a direct current to a welding transformer, and is trying to 
supply this secondary direct current to welded material in an inverter-type resistance welding machine. 
Since the frequency of the alternating current which flows a welding transformer is high, the formation 
of small lightweight of a welding transformer is possible, and, for this reason, carrying a small 
lightweight welding transformer in a robot, and linking with a welding gun directly is also often 
performed. 

[0003] Rather than the welding transformer, it holds in the power supply unit of a fixed mold by making 
the circuit of the preceding paragraph into a power supply section, and is made to control the welding 
current in it conventionally in the field of resistance welding. In the welding source unit of an inverter 
type, in order that a lot of heat may come out from the inverter circuit and rectifier circuit of a power 
supply section, the cooling plate of a water cooling type was formed and the inverter circuit component, 
the convertor circuit element, etc. are attached in this cooling plate. Moreover, in order to cool the 
circuit element or electrical part attached in locations other than a cooling plate by air cooling, while 
preparing an air hole (an inlet port and outlet) in two wall surfaces (for example, a top face and a side 
face) of a unit, respectively, he attaches a fan near the air hole of one side, and is trying to pass a wind in 
a unit. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the air hole is prepared in the unit wall surface in 
the conventional inverter type welding source unit in order to cool the power supply section in a unit by 
air cooling, there is fault that not only air but dust, waterdrop, etc. go in and out through this air hole. 
The place where dust, not only waterdrop but an oil mist, the iron powder of a splash, etc. are drifting is 
in a welding shop. When such dust, waterdrop, an oil mist, etc. enter into a unit from an air hole, there is 
a possibility of adhering to the electrical part and the circuit board of a power supply section, and 
damaging a circuit. In another side, when there is also a welding shop which has given the 
countermeasure for suppression of coal dust dispersion just like the clean room and the conventional 
unit is installed in such a workplace, dust etc. will be conversely sprinkled around from a unit and harm 
will be brought to quality control. 

[0005] Moreover, in the conventional unit, since it is the configuration of preparing at least one of the air 
holes in a unit side attachment wall, the tooth space for receiving the outside of the air hole permeability 
must be secured, and there is also inconvenience that the approach arrangement of other bodies cannot 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/8/07 



JP,08-099182,A [DETAILED DESCRIPTION] 



Page 2 of 6 



be carried out. Furthermore, near the air hole of an entrance side, since the cooling effect in a unit will 
fade if outer air is getting warm, there is also inconvenience that a febrile body cannot be arranged. 
[0006] This invention was made in view of this trouble, loses the mutual intervention by dust, 
waterdrop, etc. between a unit and a perimeter, aims at improvement in the dependability of a power 
supply section, and protection of a surrounding environment, and aims at offering the inverter type 
welding source unit which enlarged the degree of freedom of unit installation further. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the inverter type 
welding source unit of this invention has substantially the unit case which can be sealed, and was taken 
as the configuration which comes to build the power supply section of an inverter type, the cooling 
section for cooling said power supply section by liquid cooling, and the fan for forming airstream within 
said unit case in said unit case. 
[0008] 

[Function] In the above-mentioned configuration, within the unit sealed substantially, when a fan 
rotates, air is stirred and airstream generates. This airstream touches the cooling section of liquid cooling 
while it convects within a unit and touches the circuit element and substrate of a power supply section, it 
absorbs heat from a circuit element or a substrate, and is cooled in the cooling section. Thereby, even if 
the open air does not pass through the inside of a unit, air cooling of the circuit element or electrical part 
of a power supply section in a unit is carried out effectively, and there is no possibility that it may be 
filled with heat. Moreover, since there is no air hole in the wall surface of a unit, there is no possibility 
of outer dust, waterdrop, etc. not entering and sprinkling dust around from a unit side. 
[0009] 

[Example] Hereafter, the example of this invention is explained with reference to an attached drawing. 
[0010] Drawing 1 - drawing 5 are drawings showing the configuration of the inverter type welding 
source unit by one example of this invention, and the perspective view showing the configuration of the 
front-face section of a unit when the front door is opening the perspective view and drawing 2 which, as 
for drawing 1 , show an appearance configuration when the front door has been closed, the perspective 
view in which drawing 3 shows the configuration of a unit body, the right side view in which drawing 4 
shows the configuration inside a unit, and drawing 5 are the left side views showing the configuration 
inside a unit. In addition, cables and piping are excluded in the expedient top of an illustration, drawing 
3 - drawing 5 . 

[001 1] As shown in drawing 1 , the inverter type welding source unit 10 of this example has the unit 
case 12 of a box mold. A door or covering 14 is attached in the front face of the unit case 12 possible 
[ closing motion ] or removable, and the lamp display machine which displays a situation of operation, 
and the drop 16 of a liquid crystal mold are fixed and attached in the front upper limit section. The unit 
case 12 had the cross-section L form leg 18 of the pair which extends caudad from the right-and-left 
both ends of a case bottom, and has prepared the clearance or Space GP of a part which is equivalent to 
the height of the leg 18 between floor lines. 

[0012] If the front door 14 of the unit case 12 is opened as shown in drawing 2 , the anterior part of the 
unit body 20 will be exposed. A power supply section and the cooling section of a water cooling type 
are carried in the unit body 20 so that it may mention later, and all those external connection terminals 
and external piping end connections are brought together in the anterior part of the unit body 20 like 
illustration. 

[0013] Namely, see from a transverse plane and the welding current detecting-signal input terminal 24, 
the electrical-potential-difference detecting-signal input terminal 26 between chips, and the monitor 
signal system terminal of the welding source section of a program / monitor unit connection terminal 28 
grade are prepared in the front upper left section of the unit body 20. The inverter output terminal 30 is 
formed in a front upper right portion, the three phase commercial alternating current input terminal 32 is 
formed in the front lower right section, and the external piping end connection 34 (inlet-port 34a, outlet 
34b) of the cooling section is formed in the front lower core. Moreover, the control board 36 which 
mounted the control circuit is arranged in the top face of the unit body 20, and the signal input/output 
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terminal 38 of the external-interface system of the welding source is attached in the front end section of 
this control board 36. In addition, the charge lamp 40 and the discharge switch 42 which are mentioned 
later are formed next to [ of the detecting-signal input terminals 24 and 26 ] the upper. 
[0014] Connection attachment of a necessary cable or necessary piping (hose) is carried out at the 
external connection terminals 24, 26, 28, 30, 32, and 38 of a power supply section, and the external 
piping end connections 34a and 34b of the cooling section as follows, respectively. 
[0015] Connection attachment of the sense line or signal cables 44, 46, and 48 from a welding current 
sensor, a welding electrode, and an external control device (neither is illustrated) is carried out at the 
welding current detecting-signal input terminal 24, the welding inter-electrode electrical-potential- 
difference detecting-signal input terminal 26, and the signal input/output terminal 38, respectively. 
Connection attachment of the signal cable (not shown) from an external program/monitor unit (not 
shown) is carried out at a program / monitor unit connection terminal 28. Connection attachment of the 
power cables 50 and 52 from the upstream coil and three phase commercial alternating current power 
supply terminal (not shown) of a welding transformer (not shown) is carried out at the inverter output 
terminal 30 and the three phase commercial alternating current input terminal 32, respectively. 
Connection attachment of the feed pipe 54 from a cooling water feed zone (not shown) and the drain 
pipe 56 is carried out at the external piping end connections 34a and 34b, respectively. 
[0016] Although these cables and piping are usually turned from a unit tooth-back side to unit anterior 
part through the clearance GP between bottoms, they may prepare opening in the leg 18 and may turn it 
from a unit side face. 

[0017] As shown in drawing 3 , the unit body 20 encloses the front face, a base, a top face, and a tooth 
back with Plates 20a, 20b, 20c, and 20d, respectively, and carries out opening of the both-sides side. As 
the cooling plate 60 of a water cooling type stands a plate surface to the base of the unit body 20 
perpendicularly, it is arranged in it, and each component of rectifier-circuit 64 grade, a circuit 62, for 
example, an inverter circuit, with much calorific value, is attached in the front face (components clamp 
face) of this cooling plate 60. 

[0018] A cooling plate 60 consists of high metal, for example, aluminum, of thermal conductivity, the 
water-cooled pipe is built in or inserted into the plate, and the external piping end connections 34a and 
34b of body anterior part are attached in the both ends of the water-cooled pipe. In addition, a water- 
cooled pipe is formed in a coil and is open for free passage with joint tubing 34c on the outside of a 
cooling plate 60. 

[0019] The cooling water introduced from external piping end-connection 34a of an entrance side flows 
water-cooled PAIBU in a cooling plate 60, and is discharged from external piping end-connection 34b 
of an outlet side. Thus, the heat which a cooling plate 60 is cooled, as a result is generated from the 
circuit element or electrical part on a cooling plate 60 by cooling water being supplied to a cooling plate 
60 radiates heat promptly. 

[0020] As shown in drawing 5 , two or more capacitors 66 for smooth which are electrically connected 
to the background of a cooling plate 60 between a rectifier circuit 64 and an inverter circuit 62, and are 
connected to a serial, juxtaposition, or a serial parallel are arranged at the single tier. The perpendicular 
support plate 68 is formed on a cooling plate 60, and comparatively few inverter drive circuits 70 and 
other power system components of calorific value are attached in this support plate 68. The above- 
mentioned control board 36 which mounted control circuit components is arranged horizontally on 
superior lamella 20c through the color 72. 

[0021] One set or two or more sets of fans 74 are attached in 20d of background of the unit body 20. 
These fans 74 rotate to the sense which passes air from from to inside outside the unit body 20, and they 
are stationed so that airstream may be preferably applied to a cooling plate 60. As shown in drawing 5 , 
much radiation-fin 60a is formed in the rear face of a cooling plate 60 at one, and the airstream from a 
fan 74 flows along with radiation-fin 60a (touching). 

[0022] Drawing 4 and drawing 5 show the condition that the unit body 20 was held in the unit case 12, 
and the front door 16 has closed. In this condition, although opening 12a for letting a cable and piping 
pass exists in the anterior part of the base of the unit case 12, the unit body 20 is covered substantially 
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[ from ] outside the unit case 12. For this reason, the airstream produced by rotation of a fan 74 only 
moves or convects in the unit case 12, and does not come outside. Moreover, since this airstream 
touches a cooling plate 60 immediately after escaping from a fan 74 and is cooled there, atmospheric 
temperature does not go up it. 

[0023] Thus, in the welding source unit 10 of this example, the cooling plate 60 of a power supply 
section (36, 62, 64, 70 grades) and a water cooling type and the fan 74 for air cooling were carried in the 
unit body 20, and this unit body 20 is held in the unit case 12 which can be sealed possible [ receipts and 
payments ] from front opening substantially with a front door 14. 

[0024] According to this configuration, as air is stirred by rotation of a fan 74 within the sealed 
substantial unit case 12, airstream generates. This airstream also touches a cooling plate 60 while it 
convects within the unit case 12 and touches each circuit element or substrate of a power supply section 
(36, 62, 64, 70 grades), it absorbs heat from each circuit element or a substrate, and is cooled by the 
cooling plate 60. Especially, like this example, the circuit element or electrical part which the airstream 
in a case 12 is cooled much more effectively, as a result is attached in the support plates 60 or substrates 
38 other than cooling plate 60 will hit cold airstream, and the cooling effect is heightened because 
radiation-fin 60a is prepared in a cooling plate 60 and the airstream from a fan 74 hits this radiation-fin 
60a. Therefore, even if there is no air hole in the wall surface of the unit case 12, air cooling of all the 
electrical parts or circuit elements in a case 12 is carried out effectively. 

[0025] Thus, the function of each part of a power supply section is kept normal, without it seeming that 
there is no possibility that outer dust, waterdrop, etc. may enter in the regular welding power supply unit 
10, and it is moreover filled with heat within a unit 12. Therefore, not to mention a general welding 
shop, an oil mist, the waste of a splash, etc. can be drifting or reliable actuation can be guaranteed even 
in the welding shop where temperature is high. 

[0026] Moreover, since there is no exhaust air to the exterior from the regular welding power supply unit 
12, therefore dust is not sprinkled around, there is no possibility of doing harm to a surrounding 
environment, and it can install also in the pure welding shop which has given the countermeasure for 
suppression of coal dust dispersion in comfort. 

[0027] Moreover, to the welding source unit 12, it is possible to stick or contiguity arrange a unit 12 at 
other bodies, wall surfaces, etc., since there is no air hole in a wall surface, and space-saving-ization can 
also be attained. 

[0028] In addition, the airstream formed of a fan 74 in the unit case 12 cannot reach the anterior part of 
the unit body 20 easily. The anterior part of the unit body 20 is located in the clearance FG between dark 
room 20a of the unit body 20, and the front door 14 of the unit case 12, and is isolated from the power 
supply section (36, 62, 64, 70 grades) and the cooling section 60 which are carried in the unit body 20. 
[0029] This serves as an advantage on the protection against dust and waterproofing function of this 
power supply unit 10. That is, even if outer dust or waterdrop enters in the unit case 12 from the 
clearance between front doors 14, those dust or waterdrop has few possibilities of it being shut up in the 
clearance FG between this anterior part, being hard to advance to the inner back, and adhering to the 
passive circuit elements of a power supply section etc. In order to make isolation nature of the anterior 
part of the unit body 20 in such a unit case 12 into a positive thing, it is desirable to prepare a seal 
member etc. removable between dark room 20a of the unit body 20 and the internal surface of the unit 
case 12. 

[0030] By drawin g 3 , drawing 4 , and drawing 5 , in order to attain simplification of an illustration, the 
inverter circuit 62, the rectifier circuit 64 and the drive substrate 70, and the control board 36 grade are 
shown as one block or one plate, respectively, but it is attached after many electrical parts or circuit 
elements have been exposed for every circuit or substrate in practice. 

[0031] As shown in drawing 2 and drawing 3 , the leg 76 of the cross-section L form of a pair is 
attached in the bottom of the unit body 20 to right-and-left both ends, and the unit body 20 can be taken 
in and out of opening of the front face of the unit case 12 by letting these legs 76 slide in a cross 
direction on the bottom plate of the unit case 12. The interior material of a proposal, a roller means, etc. 
may be formed in the unit case 12 so that these receipts and payments can be performed easily. 
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[0032] Drawing 6 shows the circuitry of the inverter type welding source unit 10 of this example applied 
to the inverter type resistance welding machine. In drawing 6 , the same sign is given to the part in 
drawing 1 - drawing 5 , and the corresponding part. 

[0033] The input terminal of the three phase rectifier circuit 64 is connected to the above-mentioned 
three phase commercial alternating current input terminal 10 through a breaker 78, and the direct current 
containing a ripple is acquired by the output terminal of the three phase rectifier circuit 64. This direct 
current is that a smoothing capacitor 66 charges, and turns into a direct current of the stable level which 
does not contain a ripple. The direct current from a capacitor 66 is inputted into an inverter circuit 62. 
[0034] An inverter circuit 62 is the thing of the common knowledge which uses GTR or IGBT as a 
switching element, and changes the direct current which inputted into pulse-like (square wave) high- 
frequency ac by the switching operation of high frequency. The pulse width of the high-frequency ac 
output is controlled for switching ****** of an inverter circuit 64 by CPU80 through the inverter drive 
circuit 70. 

[0035] The high-frequency ac outputted from the inverter circuit 62 is supplied to the upstream coil of 
the welding transformer 82 arranged besides the regular welding power supply unit 10 through the cable 
50 from the above-mentioned inverter output terminal 30, and the high-frequency ac whose pressure was 
lowered is obtained by the secondary coil. It is changed into a direct current by the rectifier circuit which 
consists of diodes 84a and 84b of a pair, and this high-frequency ac is the current Iw of this direct 
current. The welded material 88a and 88b is supplied through the electrode tips 86a and 86b of a pair. 
[0036] CPU80 controls control of the whole inside of a unit, and each part, especially operation of a fan 
74 according to the program stored in ROM90. Moreover, CPU80 functions as an inverter control 
section, for example, controls the pulse width of the RF ac output of an inverter circuit 62 by the pulse- 
width-modulation (PWM) method. 

[0037] In this example, while the welding current detector 96 is formed so that constant current control 
can be performed, the electrical-potential-difference detector 98 between chips is formed so that 
constant- voltage control or constant power control can be performed. 

[0038] The above-mentioned welding current detecting-signal input terminal 24 is connected to the 
input terminal of the welding current detector 96. Upstream current II When detecting the welding 
current on a radical, the current transformer 100 will be attached in the conductor of the upstream as a 
current sensor, and it will connect with the welding current detecting-signal input terminal 24 through 
the signal cable 44 which the output terminal of this current transformer 100 described above, as a result 
will connect with the input terminal of the welding current detector 96. Or a toroidal coil 102 may be 
attached in secondary as a current sensor. It corresponds, when using the case where the current 
transformer 100 is used by the change (not shown) of a DIP switch etc., and a toroidal coil 102, in the 
welding current detector 96, and in any case, it is the "welding current IW. The signal or data showing a 
current value is given to CPU80. 

[0039] The input terminal of the electrical-potential-difference detector 98 between chips is connected to 
the above-mentioned electrical-potential-difference detecting-signal input terminal 26 between chips, it 
described above in this electrical-potential-difference detecting-signal input terminal 26 between chips - 
it minds electrical-potential-difference sense line 46, and the electrode tips 88a and 88b are connected. 
Therefore, the electrical-potential-difference detector 98 between chips inputs the electrical potential 
difference between both chip 88a and 88b, and gives the signal or data showing the electrical-potential- 
difference value to CPU98. 

[0040] The input/output interface circuit (I/O) 94 is connected to a keyboard, a sequencer, etc. of the 
unit exterior through the above-mentioned signal input/output terminal 38, or the above-mentioned 
program / monitor unit connection terminal 28 (not shown to drawing 6 ) while it connects CPU80 to a 
display 16 within a unit. The data calculated by CPU80, data, set point data of the result of an operation, 
etc. is stored in RAM92. 

[0041] The inverter circuit 62 and the three phase rectifier circuit 64 are attached in the above- 
mentioned cooling plate 60. The drive circuit 70 is attached in the above-mentioned drive substrate 70. 
CPU80, RAM90, ROM92, 1/094, the welding current detector 96, and the electrical-potential-difference 
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detector 98 between chips are attached in the above-mentioned control board 36 (not shown in drawing 
6). 

[0042] In addition, the above-mentioned charge lamp 40 and the discharge switch 42 are connected to a 
smoothing capacitor 66 and juxtaposition. Always [ forward ], the charge lamp 40 is turned on with the 
electrical potential difference of the capacitor 66 charged by the predetermined electrical potential 
difference. If the capacitor 66 has charged at the time of the activity of a maintenance, he presses the 
discharge switch 42 (closing) and is trying to pass the discharge current through resistance 43, since it is 
dangerous. In this case, if the electrical potential difference of a capacitor 66 becomes sufficiently low, 
the charge lamp 40 will put out the light, and it tells that discharge was completed now. 
[0043] It is possible to also make the electrical potential difference between electrode tip 86a and 86b 
input into the electrical-potential-difference detector 98 between chips through the electrical-potential- 
difference sense line 46 and an input/output interface 94, and it is possible to omit the electrical- 
potential-difference detecting-signal input terminal 26 between chips in that case. It is also possible to 
form the current transformer 100 in the inside 10 of the inverter output terminal 30, i.e., a unit, and it can 
connect the current transformer 100 to the welding current detector 96 by the cable inside a unit in that 
case, without minding the welding current detecting-signal input terminal 24. A fan 74 may be 
continuing turning [ come ] without an intermission, as long as it is not necessary to receive the 
operation control by CPU80 and commercial alternating current power is inputted into the unit 10. 
[0044] Although the suitable example was explained above, this invention is not limited to the above- 
mentioned example, and deformation and modification various by within the limits of the technical 
thought are possible for it. For example, the number of the fan 74 for air cooling, an arrangement 
location, the sense, etc. can be chosen or set as arbitration. 

[0045] Although a power supply section, the liquid cooling cooling section, and all of the fans for air 
cooling were carried in the unit body 20 in the above-mentioned example, it is also possible to attach in 
the unit case 12 side, the part, for example, the fan for air cooling, in it, or a configuration which 
excludes the unit body 20 and attaches a power supply section, the liquid cooling cooling section, and a 
fan in the unit case 12 is also possible. 

[0046] It is also possible to use things other than cooling water for the cooling medium of the liquid 
cooling cooling section. Furthermore, it is also possible to prepare a liquid cooling cooling object 
separate [ for air cooling ] in preparing the extension for air cooling in one (in order cooling airstream 
chiefly) in a cooling plate 60 possible [ transforming the configuration and structure of the liquid 
cooling cooling section into arbitration ]. 
[0047] 

[Effect of the Invention] As explained above, according to the inverter type welding source unit of this 
invention Since the circuit element of a power supply section was cooled in the cooling section of liquid 
cooling through airstream by rotating a fan in the unit case of a sealing condition substantially, and 
circulating airstrepm While not preparing an air hole in the wall surface of a unit, losing the mutual 
intervention by dust, waterdrop, etc. between a unit and a perimeter by this and the dependability of a 
unit improving Damage cannot be done to a surrounding environment, it can install in the location of 
arbitration, and space-saving-ization can also be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the appearance configuration of the inverter type 
welding source unit by one example of this invention. 

[Drawing 2] It is the perspective view showing the configuration of the anterior part of the unit body in 
the inverter type welding source unit of an example. 

[Drawing 3] It is the perspective view showing the configuration of the whole unit body in the inverter 
type welding source unit of an example. 

[Drawing 4] It is the right side view showing the configuration inside the inverter type welding source 
unit of an example. 

[Drawing 5] It is the left side view showing the configuration inside the inverter type welding source 
unit of an example. 

[Drawing 6] Circuit diagram ****** which shows the circuitry of the inverter type welding source unit 

of an example. 

[Description of Notations] 

10 Inverter Type Welding Source Unit 

12 Unit Case 

14 Front Door 

20 Unit Body 

60 Cooling Plate 

62 Inverter Circuit 

74 Fan 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 6] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The inverter type welding source unit characterized by coming to build the fan for having 
substantially the unit case which can be sealed and forming airstream within said unit case into said unit 
case with the power supply section of an inverter type, and the cooling section for cooling said power 
supply section by liquid cooling. 

[Claim 2] The inverter type welding source unit according to claim 1 characterized by having the unit 
body held possible [ receipts and payments from said unit case ], and coming to carry said power supply 
section, said cooling section, and said fan in said unit body. 

[Claim 3] It is the inverter type welding source unit according to claim 1 or 2 which said cooling section 
consists of a metal with the high thermal conductivity which attached the water-cooled pipe which 
passes the coolant, and is characterized by stationing said fan so that it may ventilate towards said 
cooling section. 

[Claim 4] It is the inverter type welding source unit according to claim 3 which said cooling section has 
a radiation fin and is characterized by stationing said fan so that it may ventilate towards the radiation 
fin of said cooling section. 
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